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Executive Summary

OnMarch22,2014hikersreported oil depositsin Little Valey Wash southwest of Escalarte, Utah, on

the Grard Saircase-Escalarte National Monument (GENM) to BLM Law Enforcement Officer Jeff

Lauersdorf. Map 1 shows Little Valey Wash and the Upper Valkey Unit in regional context. Subgquent

field investigations by LECQLauersdorf, GINM resourcesstaff, and Northwind (an environmental

consultingfirm contracted by BLM) determined that there is no current, active leak, and that the hikers
encountered oily deposits that originate from several distinct spill events. The most recent occurred last
winter; two other events are decades olthe location of identified oil deposits is approximately 54 miles
upstream of the E=mlante River and the spill materials appear to pose no threat to the river and associated
natural resources.

Theevents that have contributed to the oily residues and asplildt deposits irittle Valey Wash

are related to spills or releases of aildhassociated produced water from Well #27 and an associated
pipeline. The two decadesld spillshave left a considerable volume of weathered residue in the

drainage; we estimate that volume at some 550 barrels of 0il. One of these spills origih#tedvell

itself, and may have occurred during drilling in 1971. The other older spill is associated with the same
pipeline that was repaired last winter; the spill is somewhat younger in age than the spill from the well,
but is also probably decades old

The most recent spill occurredn December, 2013. Citation Oil & Gas Corp., the current operator of the
field, repaired the pipeline leak which was responsible for this spill; the operator estimated the spill as
less than 10 barrels of material, belawk S . dzNBl dz 2F [FYyR al yIlF3SYSydQa
threshold for major undesirable events. The path which these spill materials followed appears to have
been affected by snow and ice on the ground; much smaller in volume than the earlier spiligjiit lef
saturated sediments near the pipeline andgpllashed plants down the steep canyon walls at the head

of the drainage. Only a small quantity of oil from this leak is present down in the drainage i=el. M

shows the spatiakelationship of the two older spills and the recent leak as reconstructed from the

GSENM investigations

At present, the most lasting impact of these spills appears to be to the remote, scenic, and unspoiled
natural quality of this portion of the Grand Staircdsscalante Btional Monument. BLM will continue

to monitor natural resource conditions in Little Valley Wash, with particular attention to the quality of
water flowing from seeps and the health of the native vegetation. A chemical analysis of water flowing
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water quality standards, and, although it is still early in the growing season, the vegetation in the
drainage shows no apparent ill effects. Chemical analyset-editurated soils from Little Valley Wash
indicate that the lighter hydrocarbon fraction of the crude oil released into the wash is nearly
completely depleted, and the material poses no significant threat to natural resources.

The oil residues seen diring plants in the drainage will continue to weather and exfoliate, and the

plants should suffer no loatgrm impacts. The thicker deposits on the drainage floor are susceptible to
erosion during flastilood events, however, and as the deposits are esquh as they appear to have

been following the scouring flash floods of September, 2013, oily residues may be remobilized and
Y2OBSR R2g¢y (GKS RNIAYF3ISo {YIff GFNIaolffaégd oKAOK
probably being created and moved dostream during such flood events. Stepped up, continued

monitoring by BLM staff will reveal any leteym damage to natural resources, including wildlife,

which may occur as a result of the spills.

Clean up and remediation options are limited by theidiifity of access to the most affected stretches

of Little Valley Wash, which is narrow, boulaéroked, and largely inaccessible to heavy motorized
equipment. Available options include leaving the oil deposits in place and relying on continued
exposure tosunlight and air to break down the hydrocarbons and biodegrade the materials;
mechanical or hand removal of the-géturated soils; and the development of catchment and
containment systems to keep diffected soils and remobilized liquids from movingHtier down

drainage. At present, remediation in place through biodegradation and a robust monitoring program,
appears tabethe best option.

BLM willwork with Citation Oil & Gas Corfm conduct a thorough assessment of the Upper Valley

Field infrastructue, including pipelines, monitoring equipment, and other equipment which may fail

and lead to a spill event. BLM has already put Citation Oil & Gas Corp. on notice to report any spill, of
any volume, that may occur in the Upper Valley field. BLM willvadsk with Citation Oil & Gas Corp.

to prepare and implement a new surface use plan for the field. This plan will be developed in
consultation with U.S. Forest Service, Dixie National Forest field administrators and BLM, and will
include updated monitoringaguirements and remediation options and treatments that recognize and
take into account the management goals for GSENM and the Monument Management Plan. As part of
this surface use plan, BLMIl work with Citation Oil & Gas Corp. tievelop a contingencplan for

future remediation and clean up options.

The BLM and GSENMll continue to monitor natural resource conditions in Little Valley Wash, with
particular attention to the quality of water flowing from seeps and to the health of the native vegastati
to determine if there is any lonterm damage to natural resources. The BLM and GSENM have also
instituted a resource monitoring program targeting the drainages that lead from the Upper Valley Field
onto the national monument. We plan to provide cresaining in oil field monitoring for our back

country rangers and other resource specialists.



The body of this report includes additional background information on the Upper Valley Field2Rell

FYR [AGGES 1 ffSe 2| acKidital kegpbrises dordinafioyf With Rriigérimentad LJ2 NI & T
Protection Agency, US Army Corps of Begjis, State and other Federajencies analyses of spill

material; doservationsvolunteered byformer BLMemployeeswho worked inthe vicinity of Little Valley
Washandthe Upper Valleynit; a summary of field observations and recordsearcd | YR . [ aQa LIt
for monitoring and remediatiorDetails of the chemical analyses and field studies conducted under the

direction of the BLM and Citation Oil & Gas Corp. Behided as Appendix A. Appendix B includes the

production inspection report prepared by Jeff Brown, BLM Petroleum Engineering Technician and Tyler

Cox, Natural Resources Specialist. Field reports by GSENM resource staff are included as Afirendix C.
AlanTitus' event reconstruction field report is included as Appendix D, and Undesirable Event Logs from

BLM and USFS are included as Appendix E.
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Map 1. Overview of spill location. Note that Little Valley Wash, Alvey Wash, and Harris Wash are
intermittent streams. The Escalante River is the only perennial stream in this watershed. The oil
deposits in Little Valley Wash are approximately 54 stream miles from the Escalante River.
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Map 2. Detail ofpoints of origin ofthree mapped spill events, topograpb detail on left, and aerial
photograph on right.These detail maps show approximately the first mile of Little Valley Wash
drainage. The solid line indicates the route of the oldest spill event, which originated from the well site
itself, probably duringnitial drilling in 1971. This spill left stains on rocks down the east slope below the
well head and left asphalike deposits in the drainage bottom. Well #27 is immediately west of the
point labelled 9 at the west end of the solid line; the well padisible in the aerial photograph on the
right. The well spill continues down Little Valley Wash in the direction of the arrow. The dashed line
indicates the path of two events associated with the Well #27 pipeline. The material from the
December, 2013 @nt and the older, larger flow followed the same path down the cliff and into the
Little Valley Wash drainage. The spatter from the December, 2013 event did not extend past the
confluence of the two older spills. The older spill material is evident als, théphallike deposits

extending down Little Valley Wash as it trends eaststaihed rocks and asphdike deposits of
hydrocarbons are present for approximately a mile down Little Valley Wash from the red arrow shown
on these detail maps; the totalxtent of the oil staining and deposits is two miles in length. The labelled
dots on these maps are references to GPS points and photos. An extensive photo library has been
developed for this project; reference photographs are included in several appandiocgbly the
NorthWind report, Appendix A, and the event reconstruction, Appendix D.
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Map 3. Asbuilt map of the Upper Valley UnitWell #27 is in the southeastern corner of the uilihe
southernmost well shown herd&ederal Well #llies to the south of Well #27, south of the unit

boundary.
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Background: Tie Upper Valley Unit, Well #27 and Little Valley Wash

The Upper Valey Unit (UWJ) includes?29 active wells, 18 producing oil wells (POW), 9 water injection
wells (WIW), one water supply well (WSA) and one temporary abandned (TA) well. The BLM
administersthe mineral estate for the UMJ and the surfacefor 5 POW 12,18, 19,21 & 27)and one
WIW (#23). The remainder of the wells are on surface administered by the United Sates Forest Service
(USFp

The first well was drilled in May 1962 and the lag well was completedin 1986. Wdl #27 was spuded
9/28/1971 and subsequently completed 11/27/1971 at a depth of 7,235 ft., with a 24 hour test of 336
barrels of oiland 788 barrels ofwater on 11/29/71. Gtation purchased the oil field from Tenneco Gil
GCompary, effective September 1,1987. The UWJ has produced over 28 million barrels of oil to date. At
present, Well #27 is producing I barrels of oil per day; produced water is running around 400
barrels per day.

Little Valkey Wagh is the southernmost of several named drainages which lead away from the UVU onto
GSENMincluding Horse Sprirg Caryon, Canaa Qreek, Willow Creek, Bear Hollow and Pet Hollow. Little
Valky Wash an intermittent wash drainsinto a seriesof intermittent washes @lvey Wash and Harris
Wash), eventuallydraining to the Escalarte Rver approximately 54tream milego the eag (Map 1).

Initial Incident Reports

BLM received a report of an oil spill in Little Valley Wash, one of the drainages leading from the Upper
Valley Unit, from two unidentified hikers who contacted GSENM LEO Jeff Lauersdorf after returning
from a hikeon March 2. The hikers reported oil present in the canyon. Ranger Lauersdorf confirmed
the information by patrolling the arean March 23 He identified oil splatter and evidence of spills 3

miles from the well head, Well #27. The hikers also contaBiéah Maffly, reporter, Salt Lake Tribune,
who contacted BLM in turn and published the first news story on March 26 (Hikers find unreported oil
spill, Salt Lake Tribune, March 26, 2014).

Ranger Laversdorf also contacted the PETwith responsibilty for the Upper Valey Unit for BLM, Jeff

Brown (Monticello Held Office).BrownQ @&cords did not include any report from Citation d the spills;

these events appeared to have occurred before Citation took over lease holdings in the Upper Valley
Unit. Bown also indicated that he had contacted USFShey also had no reports on recordabout the
threeevents® b 2 4 SY 5 dzNR P&Esite. visil GtgfionDil madeNdbnkaware that they had
repaired a leak on a pipeline associated with Well #27 in December of 2Bé3ecember 2013 leak

was not reported because it was primarily produced water brine (estimated to contain 5% oil) and less
than the 10 barrel reporting threshold in place at the time.

BLM Initial Response

1 BLMcontractedwith Northwind, Inc.to carry out rapid assesanent of spilled material, March
26, 2014 NorthWind Senior Scientist, Bob Piper regpondedto Bla Qréquestfor soil and



vegetation sampling at the oil spil site on Monday, March 31, 2014. Accompanied by BLM
Ranger Xffery Lauversdorf , he hikedin the upper one-half mile of the Little Valey Wash to
assess oil spill mpactson the streambed, soils, and vegetation. Piper collected soil and
vegetation samplesand aeated photographt documentation of the oil deposits Piper and
Lauersdorf followed the oil gained soil upgream to a culvert that crossed the main road
accessirg Atation Oil well #27 and to a pipeline that had recently beenrepaired. The oil stained
soils stopped here. The final NorthWind report isincluded here as Appendix A.

BLMresource spedalists and managers conducted a field visit with USKEand Ciation
representatives, March 26, 2014 BLM staff included JamesHolland, geologig, Kanab Field Office,
and Matt Betenson, Division Chif, Planningand Supprt, GENM andJeffBrown BLM PETISS
personnel included Susa Baugtman, Minerals Administrator, Dixie National Forest. Ctation
personnel includedaniel Benedict, Mark Bing and GarHarding.

OnApril 1, 2014, GSENM Acting Monument Manager Sarah Schanger isaued a Natice of Order

to Ctation Oil and Gas Corp.requiring Gtation to notify the BLM within 24 hours of all

undesirable events (releases) that originate from the Upper Valky Unit or within any rights-of-

way asociated with the Unit, regardlessof volume. This order supersedes the 1982

requirement to reportany spill ten barrels or greater in olume whichentersa drainage

chanrel. Citation has acknowledged this change in policy and expectation and indicated it will
comply with the Notice.

BLM developed a Spil Incident Team. Kent Hoffman, Utah Sate Office DD, Minerals and Mike
Siewig, Acting District Manager, Green Rver, assised Team Leader Saah Shlanger, Acting
Monument Manager, GENM. Al included on the team were Jff Brown, Petroleum
Engineeringrechnician (PETBIM- Monticdlo; Randy Bywater, PET, BLM-Price; Tyler Cox,
Natural Resource Specia)i#LM-Price; Lowell Jeffcoat and Tim Ingwell, Utah State Office
Hazad Management, Response and Restoration; JamesHolland, Geologist, BLM-Kanaly, Becky
Hammond, UTSO;and Larry Criichfield, GEENM. Thisteam met regularly by conference call
duringfield inspections, March 3tApril 10, 2014.

BLMtasked Xff Brown, Randy Bywateand Tyler Cox with completing a production

inspection, April 2-3, 2014 Thisreport isincluded as Appendix B. Note that Appendix Balso
includes aSte Vidt report from March27,2013, which notes tat a pipeline servingwWell #27

was patchedthe previousweek (nid-March 2013). [Citation Oil indicates that this line was
actually repaired in December, 2013, and that the repair site was left uncovered for
monitoring purposeg This leak is the source of the most recent spill event described in this
report. The leak associated with this patching event isnot logged on the Undesirabke Bvent

Table included here as Appendix E; Citation Qil has indicated that this leak did not meet the
threshold of 10 barrels of spilled material.



1 BLM coordinated a split sample collection of five sample locations along Little Valley Wash
with Arcadis, an environmental consulting firm contracted by Citation Oil and Gas Corp. on
April 3 and 4, 2014. These samples were collected to clarify the temporal relationships
between the several spill events which field teams had noted were present idriieage.

The forensic analysis completed by Arcadis is presented in Appendix A.

1 BLMconductedafield reconnaissame of Little Valkey Wash and other drainagesassociated
with Upper Valkey Unit by GENM resource spedaligs during the weeksof March 31 and April
7, 2014to determine if there were oil depositsin any of these drainages. See Appendix C for
thesereports.

1 BLMalsotasked GENM Paleontologist Alan Titus and Archaeologid Matthew Zweifel with
mapping the Little Valey Wash depositsand producing a recongtruction of spil events, to the
extent possible, given the old age of the two primary spiligir report, which describes three
spil episodes, isincluded here as Appendix D. That report desaibes adwell¢ flow, whichis the
oldestof the three oil-depositing events associated with Little Valky Wash and originaes from
the well head at Well #27; the other two spill episodes, including the recent spil of December
2013 originated from the pipeline.

1 BLMand USKSconducted records searchesof reported spills to determine if the oil deposits in
Little Valey Wash could be as®ciated with previously reported spills Utah BLM@Q Undesirable
Event Log, the USSrecords search resuks (which include information on the USFSwells only),
and the resuls of search of the Sate of Utah Department of Environmental Quality, Division of
Environmental Response and Remediation (UDEY DERR)are reported here in Appendix E.

1 BLMand USinitiated contact with former resource spedaligs and local residents to collect
their anecdotalobservations on previous spills and clean up activitiesin Little Valey Wash
and other drainagesassociated with the Upper Valky Unit. These observations, although
anecdotal and based on recalle included belowin the report section labelled
0Observations Volunteered by Famer BLM Enployees Who Worked in Vicinity of Little
Valley Washand Uppe Valley Unit.€

9 Utah BLM coordinated information releasesand media ontactsthrough WO; by Monday,
March 31,2014 Utah BLM had assigred media coordination responsibiltiesto Larry
Qrutchfield, Public Information Officer, GENM.

Citation Leak Detection and Repair, December 1, 2013

Citation submitted a spill report in sundry form. That notice describes the event as foflows:

December 1, 2013 a small leak was discovered on the Upper Valley #27 flolWméak was less
than 24 hours old when discovered as the line was checked the previoug baywell was shut in
and the flowline dug upA small pinhole leak (size of lpadint pentip) was discovered on bottom
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of the flowline. The leak was repaired with a flowline clameft clamp uncovered to monitor
flowline. Leak volume was estimated to be lessthan 10 barfel§ I { aA S KI & 06SSy NBYS

Daniel BenedictQperations Engineer, Central Region for Citation Oil & Gas Corp., spoke with field
adzLISNRAY G SYRSY (G DI NE ladcoidhg tg @ynotesyrdin chidBersatibgs SitR G K G &
the field superintendent after the well was shut in and the leak repaired,diserved small pools
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road. He said because of the snow and icy conditions, it would be best and safest to wait until

spring to do a more Hdepth cleanup, bt he was sure it was less than 10 barrels of fluid, so |

agreed. Remediation on site consisted of blading the road, removing contaminated soil to the

central battery where it would be taken to disposal, and finally dragging thedoacb 2 6 SY ' G G KS
time of this conversation, Gary Harding did not believe that spill from this leak had moved into the

Little Valley Wash drainage. Subsequent field investigations have shown that this leak did flow into

Little Valley Wash, probably in concert with melting snow awer both snow pack and ice, and did

splatter trees, bushes, and other vegetation before reaching the drainage floor and following the

path of an earlier leak from the pipeline.

Goordination with Environmental Protection Agency, USArmy Corps of
Engineers, Sate and other Fedeal Agencies

Environmental Protection Agency (BPA): ShurPing Chay on-scene coordinator, Region 8,
Environmental Protection Agency (EPA)ontacted GSENM on April 1, 2014to determine if the
discovered deposithad the potential to reach Waters of the USA and if BPAwould wart to send an
on-scene coordinator. GENM briefed Chau on the nature of the oil deposits, including the information
that there was nacurrently active spill,and supplied Chai with maps showing the relationship
betweenlittle Valkey Wash an intermittent stream, and the Escalarte Rver. Chau esponded by email
on April 3, 20140Based on the information you and Larry provided and the maps we believe that BPA
doesnot havejurisdiction over this spill asit is extremely unlikely the waxy oil will reach any waters of
the United Sates. At thistime | donQtiink my supervisor feels the needto send one of usout. BPA
should be notifiedif there isany change in the situation® ¢

US Army Corps of Engine@udSACEDNApril 1, 2014Kevin Miller, GENM Stience Program
Administrator, contacted Pat McQueary, USAES. George, regardirg the question of whether the
Gorpswould claim jurisdiction over these waters. OnApril 7,2014McQueary replied by telephone call
that éthey probably would (the stream is mapped as intermittent), but that they would likely only get
involved if there was a permittingisste that came up, suchasrelated to cleanup The USAEwill need
to be notified of future actions or dedsionsthat may necesitate Corps permittingd €

Utah Division of Water Qualit@nApril 18, 2014Mike George, Utah Division of Water Quality,
Engireering and Water Quality Brarch Ewvironmental Sientist, contacted Sardn Schlanger, GSENM, to
discuss possible follow up actionsthe Sate of Utah may pursue with Ciation regardirg the oil deposits

11



in Little Valey Wash George indicated that his agency considered Little Valkey Wash to be a Water of
the Sate, and the spil to be reportable to the Sate. The Sate of Utah will work directly with Ctation
to have the operator file a Sorm Water Pollution Prevention Plan. BLM has no reporting
responsibiltiesto the Division of Water Quality; George indicated that this responsibilty lieswith the
operator.

Qil PollutiorAct Follow Uptowell Xffcoat, Utah BLM Program Lead, Hazad Management, Response
and Restoration, is coordinating BLM responses under the Qil Pdlution Act, and particulady Natural
Resource Damage Asessment and Restoration (NRDAR)program. BLM is awaiting the results of field
resource monitoring data, whichis being collected through early summer of 2014, and will use this
informationaswell as the resuks of the chemical anaysesof spil material, included here in Appendix A,
to determine next stepsin this program.

12



Analyses of Soill Material

This report includes laboratory analyses conducted by NorthWind, Inc., an environmental hazards
analysis firm contracted by BLM, and additional analyses conducted by Arcadis, an environmental firm
contracted by Citation Oil and Gas, Corpe ptrpose of the laboratory analyses coordinated by
NorthWindwas to characterize oil that was spilled into the Little Valkey Washin the GSENMo

determine what typesof contaminants were in the wash determine the source of contamination, and

to as®ss potential for evironmental risk to the area. The Arcadis analyses were primarily forensic in
nature, and were intended to assist in developing a history of spill events in Little Valley Wash. Arcadis
also colleted a sample for water quality analysis. See Map 4 for sample collection locations for Arcadis
and BLM split samples.

The NorthwWind Sampling Protocotscomposite soil sample was taken 300 feet below Ctatioy” a7
well. Atotal of four 8-ounce amber jars weae collected and placed in a wolerto cool to 4 degrees Cor
later analysis. The sampleswere deliveredto the laboratory (ALSLaboratories, Sat Lake Cty) on April 1,
2014.The sample was later andyzed using Environmental Protedion Agency Methods: BPA Method
6010 TALPfor leachable metals and BPA method SN 7471B(mercury) in order to obtaina wage profile
for later hazardous waste disposd as required by RCRAregulaions. EFPA Method 6010total methods
wasrun to determine the total RORAmetal content to help evaluate the environmental risk. BPA
Method 8260Cand 8270Dwere usedto determine the source of the petroleum contamination and
whether the source of petroleum contamination was unprocessed crude oil from nearby oil wells or
whether it was refined wage oil from another source. The laboratory analyses were expedited and
laboratory resuks were recevedon April 3,2014.

b2NIK2AYRQa FAYIt £ S0G3S NdisNflisd2mslio bé muliihiSeyeRtads ! v 02y O
indicated by thevegetation contamination. The fgrowth on the Spruce stem that was collected
AYRAOFGSE GKIG LIINBEAYFGStEE 2yS &SIFNDAE aINRsGK 20
other types of vegetation in Little Valley Wash indicate that a recentey@tit occurred. This is

evident by the staining on plant stems and seasondjrmvth beyond the contaminated stem areas.

The analytical results of the contaminated soils indicate a number of metals that exceed EPA regulated

levels. Further investigatioof Little Valley Wash is needed to determine extents and frequency of

releases in this drainage. Impacts to soils, groundwater and other natural systems and biota are

unknown at this time. We suggest that temporary mitigation efforts be undertakeortai further

downstream contamination from recent spill everit@Note: At present remediation in place through
biodegradation appears to be the best optjon

Map 4. Upper Valley Spill and Little Valley Wash Sample Locatidoge: This map was prepatdoy

Arcadis. It does not show the oldest spill, originating at the well location, which was identified by Alan
Titus and Matthew Zweifel (see Appendices C affor Bull description), and which is shown in this

report on Map 2. The Bear Hollow and Petlblolspills were sampled for the purpose of identifying a
weathering profile for spills in the area as part of the Arcadis forensic analysis; these two spills occurred
in 1989 and between 1972 and 1986, respectively.

13
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Arcadis Ctation contractor)and GENM Splt Sample Gollection ProtocolsOnApril 3 and 4, BLM
NRSTyler Cox and field spedaligts from Arcadis an environmental consuting firm retained by
Ctiation Oil and Gas, ®llected samplesfrom Little Vallkey Wash for analsisfollowing the BPA
protocols on a split sample set. Arcadis submitted samplesto Zymax Forensics, 600 S Andreasen
Drive, Sute B, Escondido, CA 92029. POC. Alan Effrey 760 781-3338. The BLM sampleswere
submittedto EnviroPro, in Sat Lake Gty. The andysesand lab ingtructions called for by Arcads
and BLM include:

1 C3C10 (gasolinreange hydrocarbons) by high resolution gas chromatography mass
spectrometry (GC/MS) [equivalent to USEPA Method 8260 modified to focus on
petroleum hydrocarbon compounds] Identifies over 120npounds in the gasoline range
(C3C10) for paraffin, isoparaffin, aromatic, naphthene, and olefin (PIANO) compound
classes. Data are reported as concentrations for comparing compositional similarities
between samples. Data can be used to evaluate relaitent of weathering of the G3
C10 hydrocarbons. Please have the fresh product sample extracted and analyzed in the
same manner as the soil samples so data are directly comparable.

1 Full Scan GC/MS [equivalent to USEPA Method 8270 modified to fopesroleum
hydrocarbon compounds] Provides distribution of alkanes, alkylbenzenes, polycyclic
aromatic hydrocarbons (PAHs) and polycyclic biomarkers in the C10+ range. The
distributions of compounds in the various compound classes provides informatidreon t
relative extent of weathering. Please have the fresh product sample extracted and
analyzed in the same manner as the soil samples so data are directly comparable.

f  TPH diesel by EPA Method 8015 [standard EPAMethdbd] 2 Af & YL S&¢ 2yf e

Arcadis develped a forensic analysis of the samples collected in Little Valley Wash and comparative

samples collected from Pet Hollow (major spills undated, but most probably occurred between 1972

and 198& See Appendix E, Documented Undesirable Event Logs, and ApeiGiSENM Field

Reports) and Bear Hollow (major spill of 500 barrels reported in 1989), to further understand the

sequence of spill events in Little Valley Wash. They also analyzed a water sample collected from Little

Valley Wash, from a flow formed bynatural seep along the drainage floor, for water quality. Their

NEBadzZ 64 I NB LINSASYGSR Ay !LIWSYRAE 'S Ay (KS NBLRZ NI
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The Arcadis report finds that the Little Valley Waslspill samples contain oil which is moderately

weathered when compared to the more weathered samples from Pet Hollow and Bear Hollow. This

NELI2 NI adza3asSada GKFIG aiGKS RAFTFSNBYOS Ay 6SFOIGKSNRY:
compared with thePet Hollow and Bear Hollow soil samples may be explained by historic spill response
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practices including burial of ediffected soil. Burial of eéffected soil in the Little Valley Wash, either by

spreading of dirt during a spill response or by naturatpsses in this active alluvial wash, may have

resulted in retardation of the weather of oil compared with Pet Hollow and Bear Hollow where oil

F LIS NBR (2 KI @S 6SSy Y2NB SELRASR yR a4d2oea2S0i0 (2
evidence, icluding petroleum hydrocarbon forensic results, recent visual observations by a number of
individuals, and anecdotal information regarding historical spill response practices, suggest that the

vast majority of oil in Little Valley Wash is not of recengiorand is instead related to an historic

release or releases that occurred early in theyé2r history of oil production at the head of the Little

+ftS@ 28K RNIAYIl ISopE

Observations Volunteered by Famer BLM Enployees Who Worked in the Mcinity of Little Valley
Washand Upper Valley Unit

As newsmedia reports of the discovered oil depositisegan to circulate, resdents and former BLM
employeescontacted several people involvedto report their recollections of spills and remediation work
inthe area.

Below are two anecdotal satements from pag BLM employeesthat Susa Baugiman, USS Dixie
Naional Forest Minerals Administrator collectedin April, 2014, following initial mediareports. Greg
Chrigenson workedasa Range Management Spedalist for the BLMin the Escalarnte area; Doug Powell
worked as ageologist for the Kanab Field Office from 1998 to 2009. Baughman spoke with Chrigenson
directly; the Powell comments were submitted via email to her.

Greg Chrigenson: He had worked as arange spedalist in that areafor the BLM and had direct
knowledge of the Little Valey Wash Hisrecollection of that wash from 1980 when he began was
that there were sigrs of oil deposits in that canyon at that time. He workedin that areafor 24 years.

Doug Powell worked in the Kanab BLM from 1998 to 2009. Although at first he was uncertain about
which canyons were involved he recalls pag reports of old oil within some of the drainages ed of the
Upper Valky Feeld. Here iswhat was reported from Doug: éfrom what | can remember, it was trought
to the BLMs attention and | believe lwent out with someone and visited the ste. | believeat that time,
it was much more obscure and more covered/ buried. This was confrmed from someone that | gpoke
with that lookedat past aerial phatos. | vaguely remember that it might have beena little soft and
somewhat odorous, but very intact and not environmentally unstable.€

Sard Shlanger spoke with Jerry Taylor, currently Mayor of Escalarte, during the week of March 31,
2014. Taylor recalled working on oil remediation in the early 1970sas summer work for aconstruction
compary contractedto do clean up for the Upper Valey Feld. He reported that between 1971 and
1973 he worked spreading dirt and burning pits, the then BLMstandad treatment for oil spills
Although he did ot recall exactly which of the drainagesleading from the field he workedin, he
believed that he might have been involvedin clean up of several of the drainages.
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Held Observations and Records Research: A Summary

Little Valky Wash exhibits evidence of three digtinct spills or releasesof oil and associated produced
water. Thesespills have left oil resdue from the headof the drainage down into the main body of the
drainage. The most recent to reachthe floor of the drainage ocaurredin December 2013, was not of
reportable quantityand was associated with the pipeline leak and repair of December 2013, as
described above.le other diginct spil episodes ocaurred muchearlier in the 42-year history of this
well, and appear to be separaed by adecade or more intime. The earliest may date to the 1971
drilling of Upper Valky Field Well #27; the second spil probablyocaurredin the 1980s.

All the oil deposits in Little Vallkey Wash originate with Well #27 or its associated pipeline to the battery.
Neither BLM nor the USShave any records of the three spil events described here; the Utah

Department of Environmental Quality Division of Environmental Response and Remediation database
searched by Lowell JEffcoat, Utah BLMHazad Management, Response and Restoration, shows6

possibk leaksreported to the Sate of Utah (see Appendix E, Utah Department of Environmental
Quality/DERR records search)ur of these leaks involved crude oil; none of these can be definitively
asociated with Little Valley Wash Greg ChrigensonQ i@collections of oil deposits in Little Valley Wash

are the only field observation of early spills which can be definitively associated with Little Valley Wash,
although Mayor Jerry Tayloecalls a summer job in the early 1970s performing clean up activities
(spreading dirt and burning pits) in several canyons in the vicinity of the Upper Valley Unit

The GEN\M resourcesstaff field reconnaissane of the other drainagesnorth of Little Valey Wash
revealed tracesof appaently old spillsin of these drainages, including Horse Sprirg Caryon, Canaan
Creek,Bear Hollow and P& Hollow. The BLMand USSdo have some recordsrelating to leaksin
Canaa Creek, Wilow Creek, and Bear Hollow. These records are summarizedin Appendix E. he
records document spills from 1968 through 1987,in Willow CGreek/Willow Spring drainage; in Canaan
Creekfrom 1975 through 1988; andin Bear Hollow in 1989. The Bear Hollow report echoesour field
reconnaissae report. It islikely that some of the reports document spillsin Pet Hollow and Horse
Sprirg Caryon; unfortunately the records do not alwaysindicate avery predse location for the
reported spil or spills

It isnot possibk at thistime to estimate the exactquartity of the most recent spil in Little Valey

Wash Citation has estimated the leak at less than 10 barrels. The leak was pinhole in size (i.e.,
diameter approximately the size of the tip of a pen) and was not significant enough to be detected by
GKS ¢StfQa LINBaadz2NBE Y2yAl2alysautsBdvi grod&tiodzutidy Sy (i =
anomalous pressure events.
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Monitoring and Remediation

At present, the most lasting impact of these spills appears to bhaéaemote, scenic, ananspoiled

natural quality of this portion of the Grand Staircésscadnte National Monument. BLM will continue

to monitor natural resource conditions in Little Valley Wash, with particular attention to the quality of

water flowing from seeps and the health of the native vegetation. A chemical analysis of water flowing
overthe older, asphaf A { S RSLI2aAida Ay (GKS RNIAYyIlI3IS akKz2g (KL
water quality standards (see Appendix A, Arcadis Forensics Memo), and, although it is still early in the
growing season, the vegetation in the drainage show apparent ill effects. Chemical analyses of oil

saturated soils from Little Valley Wash indicate that the lighter hydrocarbon fraction of the crude oil

released into the wash is nearly completely depleted, and the material poses no significant threat t

natural resources. The oil residues seen on living plants in the drainage will continue to weather and
exfoliate, and the plants should suffer no letegm impacts. The thicker deposits on the drainage floor

are susceptible to erosion during flaflbod events, however, and as the deposits are exposed, as they

appear to have been following the scouring flash floods of September, 2013, oily residues may be
NEY20AfAT SR YR Y2@SR R2¢y (GKS RNIAYyF3ISo {YIftf (Gt
drainage are probably being created and moved downstream during such flood eCemtsnued

monitoring by BLM staff will reveal any leteym damage to natural resources, including wildlife,

whichmay occur as a result of the spills.

Clean up and remediatiooptions are limited by the difficulty of access to the most affected stretches
of Little Valley Wash, which is narrow, bouladroked, and largely inaccessible to heavy motorized
equipment. Available options include leaving the oil deposits in placeelyitig on continued

exposure to sunlight and air to break down the hydrocarbons and biodegrade the materials;
mechanical or hand removal of the-géturated soils; and the development of catchment and
containment systems to keep diffected soils and mobilized liquids from moving further down
drainage. At present, remediation in place through biodegradation, and a robust monitoring program,
appears to the best option.

BLM willwork with Citation Oil & Gas Corfm conduct a thorough assessment oktiipper Valley

Field infrastructure, including pipelines, monitoring equipment, and other equipment which may fail
and lead to a spill event. BLM wilbrk with Citationto research and evaluate all remediation options,
as part of the development of Congiancy Plans to be implemented as warranted by continued
monitoring and/or future events.

BLM has already put Citation Oil & Gas Corp. on notice to report any spill, of any volume, that

occurs in the Upper Valley Unit. BLM will alsark with CitationOil & Gas Corp. to prepare and

implement a new surface use plan for the field. This plan will be developed in consultation with U.S.
Forest Service, Dixie National Forest field administrators and BLM, and will include updated monitoring
requirements and rmediation options and treatments that recognize and take into account the

18



management goals for GSENM and the Monument Management Plan.

Near-term next steps for BLM include continued monitoring of impactsto vegetation, soils, and wildlife.

The BLM and GSENM witintinuemonitoring of the drainages that lead from the Upper Valley Unit

onto the national monument. We will provide cregaining in oil field monitoring for our baetountry
rangers and other resource specialists, and willedigy monitoring routines which assess impacts to

both natural resources and recreation resources present within GSENM in the area of the Upper Valley
Unit. GEN\M articipates pairing up staff resource spedalists with Natural Resource Sedaligs in Utah

BLMfor training on identifying and documenting natural resource impacts from oil and producedwater

spills GSENM will work with the Utah State Office to develop appropriate remediation and restoration
actions.

As part of a continuing plan of action and in addition to field personnel interaction, Citation
representatives will be meeting onsite with the USFS and BLM quarterly to discuss operations, identify
and address any concerns, and maintain lines of commtioica

Appendices

A: Northwind Final Report and Arcadis Forensics Memo

B: Production inspection report and Natural Resources report

C: GSENM Field Resource Reports

D: Field Mapping and Event Reconstruction

E: Undesirable Event Logs, BLM and USFStatelof Utah Department of Environmental
Quiality, Division of Environmental Response and Remediation file search results

=A =4 =4 4 =4

Appendix A. Northwind Final Letter Report and Arcadis Petroleum Hydrocarbon Forensics Technical
Memorandum, Upper Valley bit. Note: The NorthWind report is included in full; Figure26lof the
Arcadis report are available on request, but summarized in the material included here in the Technical
Memorandum. The reports reproduced here are as they were submitted to BLM.
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04/10/2014

NW-2014-XXX

Lowell Jeffcoat

Utah BLM Hazmat Coordinator
Bureau of Land Management
Utah State Office

440 West 200 South Ste. 500
Salt Lake City, UT 84101

SUBJECT: Little Valley Wash Oil Spill Sampling AZ12S6W09001 Contract # 1.11PC00074
Dear Mr. Jeffcoat:

Introduction

As requested by Utah Bureau of Land Management (BLM), North Wind Inc. (NWI) responded to an oil spill
site within Grand Staircase Escalante Monument to collect soil samples and assess the source and approximate
age of the spill. The sample site is located at UTM 12S 0436467E 4161890N in Little Valley Wash
approximately 150 yards east and down gradient of Citation Oil #27 well location. The well location is
approximately 22 miles southeast of Escalante, UT via Smokey Mountain Road (see Appendix A).

NWI Senior Principal Scientist Bob Piper responded to the BLM’s request for soil and vegetation sampling at
the oil spill site. Mr. Piper met Jeffery Lauversdorf, BLM Law Enforcement Officer, at the Grand Staircase-
Escalante Visitors Center in Escalante, UT on Monday, May 31, 2014. Mr. Piper and Officer Lauersdorf were
on-site at 1100 hrs to commence sampling and taking photographs. Mr. Piper and Officer Lauersdorf hiked into
the upper one-half mile of the Little Valley Wash to assess the oil spill impacts on the streambed, soils, and
vegetation and collected soil and vegetation samples and photographic evidence (see Appendix B). Mr. Piper
and Officer Lauersdorf then followed the oil stained soil upstream to a culvert that crossed the main road
accessing Citation Oil #27 well and to a recent pipe repair where the oil stained soils stopped. They noted that
there were multiple points that oily liquids had accessed Little Valley Wash, one being the stained culvert and
the other being a rock fissure in the borrow pit adjacent to the well access road. Multiple photographs were
taken and soil and vegetation samples collected and turned over to BLM.

Investigation Results

A composite soil sample from the oil contaminated streambed was collected. A total of 4 (8 oz amber jars)
were collected for analysis. The samples were placed in a cooler with ice to cool to 4° C. The sample was
analyzed using Environmental Protection Agency Methods SW6010C TCLP, SW6010C Soil, SW7471B
TCLP, SW7471B Soil, SW 8260C Soil and SW 8270D Soil. The analysis was conducted by ALS
Environmental, Salt Lake City, UT. The vegetation sample is preserved for further investigation following
standard herbarium practices. Sample results are included in Appendix C.

7749 Oakshadow Circle, Salt Lake City, UT {801-520-9363} www.northwindgrp.com



21

4.
NORTHWIND

Discussion

This spill seems to be multiple events as indicated by the vegetation contamination. The re-growth on the
Spruce stem that was collected indicates that approximately one year’s growth occurred after a contamination
event. Observations of other types of vegetation in Little Valley Wash indicate that a recent spill event
occurred. This is evident by the staining on plant stems and seasonal re-growth beyond the contaminated stem
areas. The analytical results of the contaminated soils indicate a number of metals that exceed EPA regulated
levels. Further investigation of Little Valley Wash is needed to determine extents and frequency of releases in
this drainage. Impacts to soils, groundwater and other natural systems and biota are unknown at this time. We
suggest that temporary mitigation efforts be undertaken to contain further downstream contamination from
recent spill events.

Sincerely,
Robert Piper CES

Fodd- 42

Enclosure

cc: Doug Jorgensen
Jace Fahnestock

7749 Qakshadow Circle, Salt Lake City, UT {801-520-9363} www.northwindgrp.com
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Appendix A
Location Map

gCitation CilkWell #27,

Little Valley Wash

Grand Staima§e [.iscala-nte National Mor}ument @’ N D RT HW‘ N D

Access and Citation Oil Well #27 Location INCORPORATED

7743 Oakshadow Circle, Salt Lake City, UT {801-520-9363} www.northwindgrp.com
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Date Time Direction of View
3/31/14 1223 SW
Subject

Oil stained spruce tree with sand covered oil.

7749 Oakshadow Circle, Salt Lake City, UT {801-520-9363} www.northwindgrp.com
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Date Time Direction of View
3/31/14 1246 hrs Down
Subject

Spruce branch with oil staining and new growth.

7749 Oakshadow Circle, Salt Lake City, UT {801-520-9363} www.northwindgrp.com
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Date Time Direction of View
3/31/14 1214 Down
Subject

Sampling trowel with oil contaminated soil.

7749 Oakshadow Circle, Salt Lake City, UT {801-520-9363} www.northwindgrp.com
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Date Time Direction of View
3/31/14 1139 East
Subject

Little Valley Wash from Citation Oil Well #27 with old mud pit location in foreground.

7749 Oakshadow Circle, Salt Lake City, UT {801-520-9363} www.northwindgrp.com
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Date Time Direction of View
3/31/14 1310 hrs SW

Subject

Oil staining on rock

7749 Oakshadow Circle, Salt Lake City, UT {801-520-9363} www.northwindgrp.com
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Appendix C
Sample Analysis Results
ANALYTICAL REPORT
Report Date: April 03, 2014
Bob Piper Phone: (801) 520-9363
North Wind, Inc.
7749 Oakshadow Circle

Cottonwood Heights, UT 84121 Ecmallrp per@rnortwindgrpicom

Workorder: | 34-1409156

Project ID: Little Valley Wash Qil Spill
Purchase Order: Little Valley

Client Sample ID Lab ID Collect Date Receive Date ling Site
Little Valley Wash 023114 1409156001 03/31/14 04/01/14 Little Valley

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA  PHONE +1 801 256 7700  FAX +| 801 268 9992
ALS GROUP USA, CORP.

Page 1 of 10 Thu, 04/03/14 3:11 PM ENVREP-V33

7749 Oakshadow Circle, Salt Lake City, UT {801-520-9363} www.northwindgrp.com
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. ANALYTICAL REPORT
ALS 2
Workorder: | 34-1409156
Client: North Wind, Inc.
Project Manager: Kevin W. Griffiths
Analytical Ri

Lab ID: 1409156001
Matrix: Soil/Solid/Sediment

Sample |D: Little Valley Wash 033114

Sampling Site: Little Valley

Media: 4 oz Amber Glass Jar

Sampling Parameter: NA

Collected: 03/31/2014
Received: 04/01/2014

Analysis Method - SW 6010C

Preparation: SW-846, EPA 3050 Soil Prep Weight/Volume Analysis: SW 6010C, Soil Instrument ID: ICP08
Batch: EIPX/4816 (HBN: 124150) Initial: 1.2114 grams Batch: EICP/4447 (HBN: 124192) Percent Solid: 88.3
Prepared: 04/02/2014 Final: 100 mL Analyzed: 04/02/2014 16:45 Report Basis: Dry
Analyte uglg MDL (ugl/g) RL (ug/y) Dilution Qual.
Arsenic 4.83 028 0.93 1
Barium 233 056 19 1
Cadmium ND 0.14 0.47 1 U
Chromium 5.30 0.28 0.93 1
Lead 6.80 0.28 0.93 1
Selenium 0.862 0.56 1.9 1
Silver ND 0.28 0.93 1 Y
Analysis Method - SW 6010C
Preparation: EPA 3010 SPLP/TCLP, Prep Weight/Volume Analysis: SW 6010C SPLP/TCLP, Water Instrument ID: ICP08
Batch: EIPX/4815 (HBN. 124159) Initial: 25 mL Batch: EICP/4448 (HBN. 124258) Percent Solid: 88.3
Prepared: 04/02/2014 Final: 50 mL Analyzed: 04/02/2014 17:30 Report Basis: Wet
Analyte mgfL Reg. Limit RL (mg/L) Dilution Qual.
(mglL)
Arsenic ND 5.0 0.60 1
Barium 1.70 100 0.040 1
Cadmium ND 1.0 0.020 1
Chromium ND 5.0 0.040 1
Lead ND 5.0 0.20 1
Selenium ND 1.0 0.60 1
Silver ND 5.0 0.040 1
Preparation: SW 7470A SPLP/TCLP, Water Prep WeightVolume Analysis: SW 7470A SPLP/TCLP, Water Instrument ID: AACVC2
Batch: EHG/5287 (HBN: 124165) Initial: 25 mL Batch: EHG/5288 (HBN: 124221) Percent Solid: 88.3
Prepared: 04/02/2014 Final: 50 mL Analyzed: 04/03/2014 10:12 Report Basis: Wet
Analyte mg/L Reg. Limit RL (mg/L) Dilution Qual.
(mglL)
Mercury ND 0.20 0.00020 1

Analysis Method - SW 7471B

Preparation: SW 7471B, Prep
Batch: EHG/5286 (HBN: 124164)

Weight/Volume
Initial: 0.546 grams

Analysis: SW 74718B, Soil
Batch: EHG/5289 (HBN: 124223)

Instrument ID: AACV02
Percent Solid: 88.3

Prepared: 04/02/2014 Final: 100 mL Analyzed: 04/03/2014 10:40 Report Basis: Dry
Analyte uglg MDL (uglg) RL (ug/g) Dilution Qual.
Mercury 0.029 0.0062 0.021 1

Analysis Method - SW 8260

Preparation: Not Applicable

Analysis: SW 8260C, Soil
Batch: EVO/4961 (HBN' 124136)
Analyzed: 04/01/2014 23:46

Instrument ID: 5975-E
Percent Solid: 88.3
Report Basis: Dry

Analyte ug/Kg  MDL (ug/Kg) RL (ug/Kg) Dilution Qual.
Dichlorodifiuoromethane ND 1.9 6.2 1 U
Chloromethane ND 1.8 6.2 1 U

Results Continued on Next Page

Page 2 of 10

Thu, 04/03/14 3.11 PM
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ALS ANALYTICAL REPORT
Workorder:
Client: North Wind, Inc.
Project Manager: Kevin W. Griffiths
Analytical
Sample |D: Little Valley Wash 033114 Sampling Site: Little Valley Collected: 03/31/2014
Lab ID: 1409156001 Media: 4 oz Glass Jar Wide Mouth Received: 04/01/2014
Matrix: Soil/Solid/Sediment Sampling Parameter: NA
Analysis Method - SW 8260
Preparation: Nol Applicable Analysis: SW 8260C, Soil Instrument ID: 5975-E
Batch: EVO/4961 (HBN' 124136) Percent Solid: 88.3
Analyzed: 04/01/2014 23:46 Report Basis: Dry
Analyte ug/Kg  MDL (ug/Kg) RL (ug/Kg) Dilution Qual.
Vinyl chloride ND 1.9 6.2 1 u
Bromomethane ND 19 6.2 1 u
Chlorogthane ND 18 6.2 1 Y
Dichlorcfluoromethane ND 1.9 6.2 1 Y
Trichlorofluoromethane ND 1.9 6.2 1 U
Ethyl ether ND 1.8 6.2 1 Y]
1,1-Dichloroethene ND 1.9 6.2 1 U
Freon 113 ND 1.8 6.2 1 U
Acetone 3.6 1.9 6.2 1 J
lodomethane ND 2.5 6.2 4 U
Carbon disulfide ND 1.9 6.2 1 Y
Methyl Acetate ND 19 6.2 1 1Y)
Allyl chloride ND 18 6.2 1 u
Methylene chloride ND 19 6.2 1 u
trans-1,2-Dichloroethene ND 1.9 6.2 1 u
Methyl-t-butyl ether ND 1.9 6.2 1 1Y)
cis-1,2-Dichloroethene ND 1.8 6.2 1 Y
1,1-Dichloroethane ND 1.9 6.2 1 Y
2,2-Dichloropropane ND 19 6.2 1 )
2-Butanone ND 21 6.2 1 U
Ethyl acetate ND 24 6.2 1 U
Bromochloromethane ND 1.9 6.2 1 U
Tetrahydrofuran ND 1.9 6.2 1 u
Chloroform ND 1.9 6.2 1 u
1,1,1-Trichloroethane ND 13 6.2 1 U
Cyclohexane ND 19 6.2 1 u
1,1-Dichloropropene ND 1.8 6.2 1 u
1,2-Dichloroethane ND 1.8 6.2 1 Y
Carbon tetrachloride ND 1.8 6.2 1 U
Benzene ND 1.9 6.2 1 u
Trichloroethene ND 1.9 6.2 1 U
Methylcyclohexane ND 1.9 6.2 1 U
1,2-Dichloropropane ND 1.9 6.2 i) U
Dibromomethane ND 1.8 6.2 1 Y
Bromodichloromethane ND 1.9 6.2 1 u
cis-1,3-Dichloropropene ND 1.9 8.2 1 U
Results Continued on Next Page
Page 3 of 10 Thu, 04/03/14 3.11 PM ENVREP-V3.3
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ALS 2
Workorder: | 34-1409156
Client: North Wind, Inc.
Project Manager: Kevin W. Griffiths
Analytical

Sample |D: Little Valley Wash 033114 Sampling Site: Little Valley Collected: 03/31/2014
Lab ID: 1409156001 Media: 4 oz Glass Jar Wide Mouth Received: 04/01/2014
Matrix: Soil/Solid/Sediment Sampling Parameter: NA

Analysis Method - SW 8260
Preparation: Nol Applicable Analysis: SW 8260C, Soil Instrument ID: 5975-E
Batch: EVO/4961 (HBN' 124136) Percent Solid: 88.3

Analyzed: 04/01/2014 23:46 Report Basis: Dry
Analyte ug/Kg  MDL (ug/Kg) RL (ug/Kg) Dilution Qual.
4-Methyl-2-pentanone ND 1.9 6.2 1 u
trans-1,3-Dichloropropane ND 19 6.2 1 u
Ethyl methacrylate ND 1.8 6.2 1 U
1,1,2-Trichloroethane ND 1.9 6.2 1 Y
2-Hexanone ND 1.9 6.2 1 U
1.2-Dibromoethane ND 1.9 6.2 1 U
Toluene ND 1.9 6.2 1 Y
1,3-Dichloropropane ND 1.9 6.2 1 U
Dibromochloromethane ND 1.9 6.2 1 Y]
Bromoform ND 1.9 6.2 4 U
Tetrachloroethene ND 1.9 6.2 1 Y
1-Chlorohexane ND 19 6.2 1 1Y)
Chlorobenzene ND 18 6.2 1 U
1,1,1 2-Tetrachloroethane ND 19 62 1 u
Ethylbenzene ND 1.9 6.2 1 u
m,p-Xylene ND 1.9 12 1 1Y)
o-Xylene ND 1.9 6.2 1 U
Styrene ND 1:8 6.2 1 U
Isopropyloenzene ND 1.9 6.2 1 V]
1,1,2,2-Tetrachloroethane ND 1.8 6.2 1 U
Bromobenzene ND 1.9 6.2 1 Y
1,2,3-Trichloropropane ND 1.9 6.2 1 u
trans-1,4-Dichloro-2-butene ND 1.9 6.2 1 u
Pentachloroethane ND 1.9 6.2 1 u
n-Propylbenzene ND 1.9 6.2 1 u
1,3,5-Trimethylbenzena ND 18 62 1 U
2-Chlorotoluene ND 1.8 6.2 1 u
4-Chlorotoluene ND 1.8 6.2 1 Y
tert-Butylbenzene ND 1.9 6.2 1 U
1,2,4-Trimethylbenzene ND 1.9 6.2 1 U
sec-Butylbenzene ND 19 6.2 1 u
p-Isopropyltoluene ND 1.9 6.2 1 U
1,3-Dichlorobenzene ND 1.9 6.2 1 U
1,4-Dichlorobenzene ND 1.9 6.2 1 u
n-Butylbenzene ND 1.9 6.2 1 U
1,2-Dichlorobenzene ND 1.9 6.2 1 U

Results Continued on Next Page

Page 4 of 10

Thu, 04/03/14 3.11 PM
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Workorder: | 34-1409156
Client: North Wind, Inc.
Project Manager: Kevin W. Griffiths
Analytical Ri

Lab ID: 1409156001
Matrix: Soil/Solid/Sediment

Sample |D: Little Valley Wash 033114

Sampling Site: Little Valley

Media: 4 oz Glass Jar Wide Mouth Received: 04/01/2014

Sampling Parameter: NA

Collected: 03/31/2014

Analysis Method - SW 8260

Preparation: Not Applicable

Analysis: SW 8260C, Soil
Batch: EVO/4961 (HBN' 124136)
Analyzed: 04/01/2014 23:46

Instrument ID: 5975-E
Percent Solid: 883
Report Basis: Dry

Analyte ug/Kg  MDL (ug/Kg) RL (ug/Kg) Dilution Qual.
1,2-Dibromo-3-Chloropropane ND 1.9 6.2 1 u
1,2 4-Trichlorobanzene ND 19 6.2 1 u
Hexachlorobutadiene ND 18 6.2 1 Y
Naphthalene 2.7 1.9 6.2 1 J
1.2.3-Trichlorobenzene ND 1.9 6.2 1 U
Analysis Method - SW 8260
Preparation: Not Applicable Analysis: SW 8260C, Soil Instrument ID: 5975-E
Batch: EVO/4961 (HBN' 124136) Percent Solid: 88.3
Analyzed: 04/01/2014 23:46 Report Basis: Dry
Tentatively Identified Compound ug/Kg Retention Dilution Qual.
Time
Undecane, 2 6-dimethyl- 38 1448 1 d
C13 Cyclic Hydrocarbon 79 14.93 1 d
Unknown Hydrocarbon 57 15.05 1 J
C14 Hydrocarbon 110 15.09 1 J
Dodecane, 2,5-dimethyl- 130 1651 1 J
C14 Hydrocarbon 200 16.04 1 J
Tetradecane 240 16.17 1 J
Cyclchexane, 1,1,3-trimethyl-2-(3- 110 16.43 1 J
methylpentyl)-
C15 Hydrocarbon 120 16.69 1 J
Pentadecane 120 16.93 1 J
Analysis Method - SW 8270
Preparation: EPA 3550, Sonic Ext, SVOA Soil Weight/Volume Analysis: SW 8270D, Soil Instrument ID: 5975-H
Batch: ENVX/18652 (HBN: 124121) Initial: 30.06 grams Batch: ESVO/4473 (HBN: 124161) Percent Solid: 88.3
Prepared: 04/01/2014 Final: 5 mL Analyzed: 04/02/2014 08:37 Report Basis: Dry
Analyte ug/Kg  MDL (ug/Kg) RL (ug/Kg) Dilution Qual.
Pyridine ND 11000 38000 40 U
Phenol ND 11000 38000 40 u
Bis(2-chloroethyl)ether ND 11000 38000 40 U
2-Chlorophenal ND 11000 38000 40 U
1,3-Dichlorobenzene ND 11000 38000 40 U
1,4-Dichlorobenzene ND 11000 38000 40 U
Benzyl alcohol ND 14000 38000 40 U
1,2-Dichlorobenzene ND 11000 38000 40 Y]
2-Methylphenol ND 11000 38000 40 u
bis(2-Chlorcisopropyl)ether ND 12000 38000 40 U
4-Methylphenol ND 110C0 38000 40 U
N-Nitrosodi-n-propyl amine ND 11000 38000 40 U

Results Continued on Next Page

Page 5 of 10
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Workorder: | 34-1409156
Client: North Wind, Inc.
Project Manager: Kevin W. Griffiths
Analytical

Sample |D: Little Valley Wash 033114 Sampling Site: Little Valley Collected: 03/31/2014
Lab ID: 1409156001 Media: 8 oz Glass Jar Wide Mouth Received: 04/01/2014
Matrix: Soil/Solid/Sediment Sampling Parameter: NA

Analysis Method - SW 8270
Preparation: EPA 3550, Sonic Ext, SVOA Soil Weight/Volume Analysis: SW 8270D, Soil Instrument ID: 5975-H
Batch: ENVX/18652 (HBN: 124121) Initial: 30.06 grams Batch: ESV0/4473 (HBN: 124161) Percent Solid: 88.3
Prepared: 04/01/2014 Final: 5 mL Analyzed: 04/02/2014 08:37 Report Basis: Dry
Analyte ug/Kg  MDL (ug/Kg) RL (ug/Kg) Dilution Qual.
Hexachloroethane ND 11000 38000 40 U
Nitrobenzene ND 11000 38000 40 u
Isophorone ND 11000 38000 40 Y
2-Nitrophenol ND 11000 38000 40 Y
2,4-Dimethylphenol ND 18000 38000 40 U
Benzoic acid ND 71000 150000 40 Y]
Bis(2-Chloroethoxy)methane ND 11000 38000 40 )
2,4-Dichloropheno! ND 11000 38000 40 U
1,2,4-Trichlorobenzene ND 11000 38000 40 U
Naphthalene ND 11000 38000 40 1Y)
4-Chloroaniline ND 17000 38000 40 Y
Hexachlorobutadiene ND 11000 38000 40 1Y)
4-Chloro-3-methylphenaol ND 110C0 38000 40 u
2-Methyinaphthalene ND 11000 38000 40 u
Hexachlorocyclopentadiena ND 29000 38000 40 u
2,4,6-Trichlorophenol ND 11000 38000 40 1Y)
2,4,5-Trichlorophenol ND 11000 38000 40 U
2-Chloronaphthalene ND 11000 38000 40 U
2-Nitroaniline ND 11000 38000 40 Y
Dimethylphthalate ND 11000 38000 40 U
2,6-Dinitrotcluene ND 11000 38000 40 Y
Acenaphthylene ND 11000 38000 40 u
3-Nitroaniline ND 23000 38000 40 U
Acenaphthene ND 11000 38000 40 u
2,4-Dinitrophenol ND 160000 250000 40 u
4-Nitrophenol ND 45000 150000 40 u
Dibenzofuran ND 11000 38000 40 u
2 4-Dinitrotoluene ND 11000 38000 40 Y
Diethylphthalate ND 11000 38000 40 U
4-Chlorophenyl phenyl ether ND 11000 38000 40 U
Fluorene ND 11000 38000 40 U
4-Nitroaniline ND 14000 38000 40 U
4,6-Dinitro-2-methylphenol ND 140000 2860000 40 U
N-Nitrosodiphenylamine ND 11000 38000 40 Y
4-Bromophenyl phenyl ether ND 11000 38000 40 U
Hexachlorobenzene ND 11000 38000 40 Y
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INCORPORATED

. ANALYTICAL REPORT
ALS 2
Workorder: | 34-1409156
Client: North Wind, Inc.
Project Manager: Kevin W. Griffiths
Analytical Ri

Sample |D: Little Valley Wash 033114
Lab ID: 1409156001

Matrix: Soil/Solid/Sediment

Sampling Site: Little Valley

Sampling Parameter: NA

Collected: 03/31/2014
Media: 8 oz Glass Jar Wide Mouth Received: 04/01/2014

Analysis Method - SW 8270

Preparation: EPA 3550, Sonic Ext, SVOA Soil Weight/Volume Analysis: SW 8270D, Soil Instrument ID: 5975-H
Batch: ENVX/18652 (HBN: 124121) Initial: 30.06 grams Batch: ESV0/4473 (HBN: 124161) Percent Solid: 88.3
Prepared: 04/01/2014 Final: 5 mL Analyzed: 04/02/2014 08:37 Report Basis: Dry

Analyte ug/Kg  MDL (ug/Kg) RL (ug/Kg) Dilution Qual.
Pentachlorophenol ND 45000 150000 40 u
Phenanthrene ND 11000 38000 40 u

Anthracene ND 11000 38000 40 Y

Carbazole ND 11000 38000 40 Y
Di-n-buty/phthalate ND 11000 38000 40 U
Fluoranthene ND 11000 38000 40 U

Pyrene ND 11000 38000 40 U
Butylbenzylphthalate ND 11000 38000 40 U
3,3"-Dichlorobenzidine ND 15000 38000 40 Y]
Benzo(a)anthracene ND 11000 38000 40 1Y)

Chrysene ND 11000 38000 40 Y
Bis(2-ethylhexyl)phthalate ND 11000 38000 40 1Y)
Di-n-octylphthalate ND 110C0 38000 40 u
Benzo(b)fluoranthene ND 11000 38000 40 u
Benzo(k)fluoranthene ND 11000 38000 40 u
Benzo(a)pyrene ND 11000 38000 40 1Y)
Indeno(1,2,3-c,d)pyrene ND 11000 38000 40 U

Dibenz(a, h)anthracene ND 11000 38000 40 U
Benzo(g,h,i)perylene ND 11000 38000 40 u

Analysis Method - SW 8270

Preparation: EPA 3550, Sonic Ext, SVOA Soil Weight/Volume Analysis: SW 8270D, Soil Instrument ID: 5975-H
Batch: ENVX/18652 (HBN: 124121) Initial: 30.06 grams Batch: ESV0/4473 (HBN: 124161) Percent Solid: 88.3
Prepared: 04/01/2014 Final: 5 mL Analyzed: 04/02/2014 08:37 Report Basis: Dry
Tentatively Identified Compound ug/Kg Retention Dilution Qual.
Time

Pentadecane 39000 869 40 J

Hexadecane 51000 9.58 40 J

Hexadecane, 3-methyl- 40000 9.99 40 J

Heptadecane 656000 10.45 40 J

Tetradecane 57000 11.29 40 J

t 2,6.10,14 yl 54000 11.36 40 J

Nonadecane 54000 12.09 40 J

Eicosane 50000 12,86 40 J

Heneicosane 53000 13.54 40 L)

Heptacosane 46000 1413 40 £

Heptadecane 43000 14.66 40 d

Tetracosane 40000 1514 40 J

Results Continued on Next Page
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NORTHWIND
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53 ANALYTICAL REPORT
ALS
Workorder: | 34-1409156
Client: North Wind, Inc.
Project Manager: Kevin W. Griffiths
Analytical Ri
Sample |D: Little Valley Wash 033114 Sampling Site: Little Valley Collected: 03/31/2014
Lab ID: 1409156001 Media: 8 oz Glass Jar Wide Mouth Received: 04/01/2014
Matrix: Soil/Solid/Sediment Sampling Parameter: NA
Analysis Method - SW 8270
Preparation: EPA 3550, Sonic Ext, SVOA Soil Weight/Volume Analysis: SW 8270D, Soil Instrument ID: 5975-H
Batch: ENVX/18652 (HBN: 124121) Initial: 30.06 grams Batch: ESV0/4473 (HBN: 124161) Percent Solid: 88.3
Prepared: 04/01/2014 Final: 5 mL Analyzed: 04/02/2014 08:37 Report Basis: Dry
Tentatively Identified Compound ug/Kg Retention Dilution Qual.
Time
Docosane 38000 15.59 40 Jd
Hexatriacontane 43000 16.06 40 J
Cc¢ ts

[ Workorder: 1409156 |
8260 Comments: The sample failed some internal standard and surrogate recovery limits when originally analyzed. It was re-
analyzed as an MS and MSD where it again failed indicating matrix effect. No further re-analyses were performed. The ten
largest unknowns were reported.

Sample: 1409156001 I
SW 6010C: TCLP Sample 1409156001 and its associated matrix QC's were prepared with a 2x dilution due to matrix issues.

| Quality Control: SW 6010C - (HBN: 124192) |
MD 383090 is out of control limits for lead, due to possible matrix issues.

Quality Control: SW 7470 - (HEN: 124221) |

TCLP extracts for mercury analysis were diluted 2-fold prior to sample digestion by taking 25mL initial sample volume to 50mL
final volume with ASTM Type Il water. This was done in order to reduce potential matrix effects. The reporting limit was also
raised by the dilution factor.

The mercury recovery from the post digestion spike is at 117% which is 2% above the control limits of 85-115%. This result is
comparable to the matrix spike and matrix spike duplicate mercury recoveries. No significant matrix effects are suspected

| Quality Control: SW 8260 - (HBN: 124136) |

8260 Comments: As the LCS is a clean matrix and all compounds passed it can be assumed that any MS/MSD failures are the
result of matrix effect.

Quality Control: SW 8270 - (HEN: 124161) |

The recoveries of all of the spike compounds were within the required limits in the laboratory control sample and hence the
extraction is deemed valid.

The spike compounds in the MS/MSD analyses were diluted out due to the dilution factors employed.

The surrogate recoveries were also diluted out of sample 1409156001 and the MS/MSD analyses.

Report Authorization

Method Analyst Peer Review

SW6010C Neil A. Edwards Penny A. Foote

SW 7470 Christopher R. Hansen Kelsey Lockwood

SW7471B Christopher R. Hansen Kelsey Lockwood

SW 8260 Christopher Q. Coleman Thomas J. Masoian

SW 8270 Brett J. Murphy Richard W. Wade

Solids/Moisture Determination lise J. Ovalle Christopher Winter
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NORTHWIND

INCORPORATED

53 ANALYTICAL REPORT
ALS
Workorder: | 34-1409156
Client: North Wind, Inc.
Project Manager: Kevin W. Griffiths
Laboratory Contact Information
ALS Environmental Phone: (801) 266-7700
960 W Levoy Drive Email: alslt.lab@ALSGlobal.com
Salt Lake City, Utah 84123 Web: www.alsslc.com

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted.

Samples have not been blank corrected unless otherwise noted.

This test report shall not be reproduced, except in full, without written approval of ALS

ALS provides professional analytical services for all samples submitted. ALS is not in a position fo interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Testing Sector Accreditation Body Certificate Website
(Standard) Number
Environmental ACLASS (DoD ELAP) ADE-1420 http://www.aclasscorp.com
Utah (NELAC) DATA1 http://health.utah.gov/lzb/labimp/
Nevada uTD0009 http://ndep.nv gov/bsdw/labservice htm
Oklahoma UT00009 http://www.deq.state.ok.us/CSDnew/
lowa |A# 376 http://www.iowadnr.gov/InsideDNR/RegulatoryWater.aspx
Florida (TNI) E871067 http://www.dep.state fl.us/labs/bars/sas/qa/
Texas (TNI) T104704456-11-1 http://www.tceq.texas.gov/field/qallab_accred_certif.ntml
Industrial Hygiene AIHA (ISO 17025 & AIHA 101574 http://www.aihaaccreditedlabs.org
IHLAP/ELLAP)
Lead Testing
CPSC ACLASS (ISO 17025, CPSC) ADE-1420 http://www.aclasscorp.com
Soil, Dust, Paint Air AIHA (ISO 17025, AIHA 101574 http://www.aihaaccreditedlabs.org
ELLAP and NLLAP)
Dietary Supplements ACLASS (ISO 17025) ADE-1420 http://www.aclasscorp.com
Page 9 of 10 Thu, 04/03/14 3.11 PM ENVREP-V3.3
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ANALYTICAL REPORT

Workorder: | 34-1409156
Client: North Wind, Inc.
Project Manager: Kevin W. Griffiths

Result Symbol Definitions
MDL = Method Detection Limit, a statistical estimate of method/media/instrument itivity.
RL = Reporting Limit, a verified value of method/media/instrument sensitivity.
CRDL = Contract Required Detection Limit
Reg. Limit = Regulatory Limit
ND = Not Detected, testing result not detected above the MDL or RL.
< This testing result is less than the numerical value.
** No result could be reported, see sample comments for details.

Qualifier Symbol Definitions
U = Qualifier indicates that the analyte was naot detected above the MDL.
J = Qualifier Indicates that the analyte value is between the MDL and the RL. It is also used to indicate an estimated value for
tentatively identified compounds in mass spectrometry where a 1:1 response is assumed.
B = Qualifier indicates that the analyte was detecled in the blank.
E = Qualifier indicates that the analyte result exceeds calibration range.
P = Qualifier indicates that the RPD between the two columns is greater than 40%.
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£ ARCADIS

1687 Cole Boulevard

Suite 200

Lakewood, Colorado 80401
Tel 303 231 9115

MEMO Fax 303 231 9571
To: Copies:

Mark Bing, Citation Oil and Gas Ben Shoup, ARCADIS U.S.

Daniel Benedict, Citation Oil and Gas Bill Zahniser, ARCADIS U.S.

Steve Perry, ARCADIS U.S.

From:

Julie Sueker, PhD, PH, PE

Date: ARCADIS Project No.:
May 1, 2014 WY002484.0001

Subject:
Petroleum Hydrocarbon Forensics Technical Memorandum — Upper Valley Unit

ARCADIS U.S,, Inc. (ARCADIS) prepared this technical memorandum (memo) on behalf of Citation Oil
and Gas Corporation (Citation) to present results for soil, water, and produced oil samples collected from
the Upper Valley Unit (UVU) located with the Grand-Staircase Escalante Monument and the Dixie National
Forest located in Garfield County, Utah (Map 1 —in progress). A forensic-level assessment of petroleum
hydrocarbons in soil and produced oil samples was conducted to evaluate compositional similarities and
differences between soil samples collected from the Pet Hollow (1 sample), Bear Hollow (1 sample), and
Little Valley Wash (3 samples) drainages and the produced oil and to assess the relative age and extent
of oil weathering that has occurred. One surface water sample was analyzed to assess the quality of
surface water in Little Valley Wash that was in direct contact with oiled sediment. Results of these
assessments are summarized below and are presented in more detail in the following sections.

* Soil and Oil Samples
o The C3-C10 hydrocarbon (PIANO) results for the Main Battery Oil sample are consistent

with a fresh (unweathered) crude oil and provide a good comparison for soil samples.
PIANO results for the five soil samples demonstrated substantial (nearly complete)
depletion of C3-C10 hydrocarbons. Benzene, toluene, ethylbenzene, and xylene
compounds (collectively referred to as BTEX) were not detected in any soil samples.
These results demonstrate that the lighter fraction of the crude oil (C3-C10) in the five soil
samples is weathered.
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ARCADIS

o The Full Scan GC/MS results for each soil sample show similar and consistent patterns.
The Pet Hollow and Bear Hollow soil sample results indicate the >C10 fraction of oil in
these samples is weathered. The Little Valley Wash soil sample results indicate the >C10
fraction of oil in these samples is moderately weathered.

o The difference in weathering patterns for the Little Valley Wash soil samples compared
with the Pet Hollow and Bear Hollow soil samples may be explained by historical spill
response practices including burial of oil-affected soil. Burial of oil-affected soil in the Little
Valley Wash, either by spreading of dirt during a spill response or by natural processes in
this active alluvial wash, may have resulted in retardation of the weathering of oil
compared with Pet Hollow and Bear Hollow where oil appeared to have been more
exposed and subject to various weathering processes.

o Although it is not possible to assign a specific age of release for oil in Little Valley Wash,
multiple lines of evidence, including petroleum hydrocarbon forensic results, recent visual
observations by a number of individuals, and anecdotal information regarding historical
spill response practices, suggest that the vast majority of oil in Little Valley Wash is not of
recent origin and is instead related to an historical release or releases that occurred early
in the 42-year history of oil production at the head of the Little Valley Wash drainage.

o Based on assumptions provided below, the estimated volume of oil released several
decades ago to Little Valley Wash is approximately 550 barrels (bbls).

e Surface Water Sample
o The Little Valley Wash Surface Water sample results demonstrate that concentrations of
Total dissolved solids (TDS), BTEX compounds, and Total Petroleum Hydrocarbons —
Diesel Range Organics (TPH-DRO) are below human health standards and screening
values. The TPH-DRO detected in the Little Valley Wash Surface Water sample is
comprised of weathered oil.

Soil and Oil Samples

On April 3 and 4, 2014, Tyler Cox, Bureau of Land Management Natural Resource Specialist (BLM NRS)
and ARCADIS personnel Randolph Moses and Max Moran collected sample splits for three (3) soil
samples from Little Valley Wash and one soil sample from Pet Hollow (Figure 1). Each soil sample was
collected into four 8-ounce glass jars and the oil sample was collected into a 40-milliliter (mL) glass vial.
Samples were stored and shipped on ice under chain of custody procedures. In addition, one sample of
produced oil was collected from the main battery. On April 8, 2014, Gary Harding, Citation, collected one soil
sample from Bear Hollow. Sample designations are:

s PH-HS-1 —Pet Hollow soil sample collected from a seam of oil-affected soil approximately 3 feet
below the top of bank
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* Bear Hollow — Bear Hollow Soil sample collected from upper portion of the hollow below point of
historic oil spill

o LV-OS8-11 — Little Valley Wash soil sample collected from within the middle portion of oil-affected soil

s LV-OS-11C —Little Valley Wash soil sample collected from the surface of oil-affected soil

o | V-OS-SEEP - Little Valley Wash soil sample collected from location with oil seeping to surface of
oil-affected soil

 Main Battery Oil Sample — sample of produced oil collected directly from the main battery

Samples were submitted to Zymax Forensics (Zymax), located in Escondido, California’ for the following
analyses:

¢ (C3-C10 (gasoline-range hydrocarbons) by high resolution gas chromatography mass
spectrometry (GC/MS) [equivalent to USEPA Method 8260 modified to focus on petroleum
hydrocarbon compounds]. This analysis, often referred to as PIANO analysis, identifies
approximately 120 compounds in the gasoline range (C3-C1 0)2 for paraffin, isoparaffin,
aromatic, naphthene, and olefin (PIANO) compound classes. Data are reported as
concentrations for comparing compositional similarities between samples. Data can be
used to evaluate relative extent of weathering of the lighter hydrocarbon compounds. The
produced oil sample was extracted and analyzed in the same manner as the soil samples
to allow direct comparison of analytical results.

o Full Scan GC/MS [equivalent to USEPA Method 8270 modified to focus on petroleum
hydrocarbon compounds]. This analysis provides chromatogram distributions of the
following compound classes: alkanes (paraffins), iso-alkanes (isoparaffins), alkylbenzenes,
alkylcyclohexanes, polycyclic aromatic hydrocarbons (PAHSs), and biomarkers in the C7+
range. The distribution of compounds in the various compound classes provides information
on the similarities and differences between samples and the relative extent of weathering.
The produced oil sample was extracted and analyzed in the same manner as the soil
samples to allow direct comparison of analytical results.

¢ TPH diesel range organic (TPH-DRO) by USEPA Method 8015. This analysis was
conducted to assess the concentration of oil in soil.

Laboratory reports are attached.

1 Zymax Forensics, 600 S. Andreasen Drive, Suite B, Escondido, CA 92029. Point of contact: Dr. Alan Jeffrey 760 781-3338.

2 C3 indicates a hydrocarbon compound containing three carbon atoms.
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